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DETAILED ACTION 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: COLOR PRINTER AND CONTROL METHOD 
THEREOF WITH PULSE WIDTH MODULATION FOR TONE CONTROL BASED ON 
TYPE OF DOCUMENT AND NUMBER OF COLORS PRINTED , or similar wording; 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

3. Claims 1 and 4 are rejected under 35 U.S.C. 102(a) as being anticipated by 
UETSUKI [US Patent Application 2002/0118236 A1] 
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As for claims 1 and 4, UETSUKI teaches, respectively, a color printing apparatus, and a 
control method of a color printing apparatus having a pulse width modulation means 
which performs pulse width modulation for tone control 

[Fig. 4 "head driver" 111; "Reference numeral 111 denotes a driver for driving the 
ejection heaters in the print head 9 in accordance with print information signals"; 
page 4, paragraph 40, lines 6-9], 

comprising: 

first determination means for determining a printing mode of printing data 
supplied 

[UETSUKI teaches that "the host device transmits commands containing normal 
data the leading part of which contains the type of print media on which images 
are to be printed ... , the size of the print media ... , printing quality (draft, high 
quality, intermediate quality, emphasis on particular colors, monochrome/color, or 
the like), a sheet feeding source enabling or disabling of automatic 
determination of an object, and other data"; page 4, paragraph 42, lines 5 - 16. 
A "printing mode" is determined as including the media type, media size, and 
printing quality with these typically being user-selectable from a printer driver 
user interface. The "printing mode", in turn, determines various printer engine 
operating parameters, as noted below]; 
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second determination means for determining whether the printing data is 
to be processed as single-color data 

[As noted, UETSUKI includes the determination of "monochrome/color" data 
(from the host device) as part of the "printing quality"]; 

and setting means for setting a pulse width modulation pattern to be used 
by said pulse width modulation means in accordance with a determination 
result of said first and second determination means 

[UETSUKI further teaches, "In accordance with this information, the printing 
apparatus loads required data from the ROM to perform a printing operation 
according to this data. Data read out from the ROM includes the number of 
passes used for multipass printing, the type of a mask used for each pass, 
driving conditions for the print head (for instance, the shapes of pulses to be 
applied and application time), the size of ink droplets, page 4, paragraph 42, 
lines 21 - 28. 

Although not relied upon, NISHIKORI [US Patent 5,880,751] teaches how "pulse 
width modulation" (i.e., the "driving conditions for the print head (for instance, the 
shapes of pulses to be applied and application time)") for a "pre-heat time" can 
be used to control the "ink ejection amount" which, in turn, affects the tone of the 
printed output. The relationship between the pulse time and ink ejection amount 
is shown in Fig. 11; col. 3, lines 42 - 45]. 
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Claim Rejections - 35 USC § 103 



4. The following is. a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . ' Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 



6. Claims 2, 3, 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over UETSUKI [US Patent Application 2002/0118236 A1] in view of SAITOH [US 
Patent 6,950,207 B1], RODRIGUEZ [US Patent Application 2003/0072576 A1] and 
TRASK [US Patent 5,252,995] 
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Regarding claims 2 and 5, UETSUKI does not teach, respectively, the color printing 
apparatus according to claim 1 , and the control method of a color printing apparatus 
according to claim 4, wherein 

said setting means sets a first pulse width modulation pattern 

when said first determination means determines that the printing 
mode of the printing data is not a predetermined mode that places a 
great value on thin line reproducibility, 

or when said second determination means determines that the 
printing data is to be processed as single-color data, 

and said setting means sets a second pulse width modulation pattern . 
which achieves a smaller developer adhesion amount than the first pulse 
width modulation pattern , 

when said first determination means determines that the printing 

mode is the predetermined mode 

and in addition, said second determination means determines that 
the printing data is not to be processed as single-color data. 

SAITOH teaches a printer system comprising "a printer driver that adds drawing-object 
information for identifying the type of drawing object" to be printed; abstract, lines 1 - 



Application/Control Number: Page 7 

10/773,422 

Art Unit: 2625 

3. "Namely, the printer driver 12 determines what the drawing data input from the 
application 1 1 is and identifies the drawing object of the drawing data. By adding type 
code indicating a drawing object to print data that is output to the printer controller 21 , it 
is programmed that the printer controller 21 can determine the type of object to be 
drawn"; col. 6, lines 53 - 58. In one embodiment, "when drawing is executed on the 
basis of CAD", i.e., computer-aided design "data created by the CAD application, the 
operator inputs the information to the effect that the drawing data is CAD data to the 
printer driver 52 via the driver interface 51 . Based on this information, the printer driver 
52 adds the type code indicating CAD data to the print data and inputs the data to the 
printer controller 61"; col. 8, lines 48 - 55. 

Therefore, SAITOH teaches a method of determining whether the "printing mode" is a 
"predetermined mode that places a great value on thin line reproducibility' (i.e., a "CAD" 
printing mode) by means of a "driver interface"; see also, col. 7, lines 49 - 52. 

♦ 

With regards to an electrostatic printer, RODRIGUEZ teaches that a "laser light source" 
which scans the surface of an optical photoreceptor may be "modulated (or pulsed) to 
illuminate a desired pixel location"; page 1, paragraph 4, lines 5-7. Furthermore, "the 
width and number of pulses used to create a pixel may vary from one pixel to another 
pixel. For example, to produce certain fine details, it may be advantageous to produce 
■ relatively narrow pixels. Thus, the duration of the pulse used to create the relatively 
narrow pixel may be correspondingly short"; page 1, paragraph 4, lines 10-15. 
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RODRIGUEZ'S teachings of using shorter laser pulse widths to enable the reproduction 
of fine details would apply to CAD drawings since such drawings contain "fine details". 
Conversely, when the print data does not contain "fine details", longer pulse widths 
could be used. In addition, RODRIGUEZ'S teachings of using shorter pulse widths to 
produce "relatively narrow pixels" is analogous to using shorter pulse widths to produce 
smaller pixels in UETSUKI's inkjet printer. 

Therefore, RODRIGUEZ teaches both 

said setting means sets a first pulse width modulation pattern 

when said first determination means determines that the printing 
mode of the printing data is not a predetermined mode that places a 
great value on thin line reproducibility, 

and said setting means sets a second pulse width modulation pattern . 
which achieves a smaller developer adhesion amount than the first pulse 
width modulation pattern . 

when said first determination means determines that the printing 

mode js the predetermined mode 

Regarding an electrostatic printer, TRASK cites prior art which suggests "that the laser 
beam, in preparation for deposit of an underprinted toner, be modulated so that the 
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duration of exposure of the drum surface is less than the duration of exposure during an 
overprint application. That modulation enables the amount of underprinted and 
overprinted toners to be matched"; col. 1, lines 60 - 65. 

Although not relied upon, HANEDA [US Patent 6,057,866] similarly teaches decreasing 
the exposure pulse width for the "underprinted toner". HANEDA's electrostatic printer 
uses an array of "light emitting elements" [col. 10, lines 28 - 31] in place of a laser 
beam. Like TRASK, HANEDA teaches "when the first color image exposure amount is 
the same as the second color image exposure amount, the second color toner adhering 
amount is smaller than the first color toner adhering amount, and a balance between the 
first color toner and second color toner adhering amounts is lost. Therefore, the first 
color image exposure pulse width or power is decreased"; col. 18, lines 56-61. 
HANEDA's "first color", as shown in the table in col. 18, lines 15-25, corresponds to 
TRASK's "underprinted toner", and HANEDA's "second color" corresponds to TRASK's 
"overprinted toner". 

TRASK teaches, as does HANEDA, that when the "printing data" is not "single-color 
data" (i.e., color data which requires a superimposition of two or more toners), the 
underprinted toner is pulse-modulated with less power (i.e., a smaller pulse width) than 
the overprinted toner. Conversely, if the "printing data" is "single-color data" (i.e., color 
data which does not require a superimposition of two or more toners), the "sole" first, 
underprinted toner is pulse-modulated with more power (i.e., a larger pulse width). 
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Therefore, TRASK teaches both 

said setting means sets a first pulse width modulation pattern 

when said second determination means determines that the printing 
data is to be processed as single-color data, 

and said setting means sets a second pulse width modulation pattern , 
which achieves a smaller developer adhesion amount than the first pulse 
width modulation pattern , 

said second determination means determines that the printing data 

is not to be processed as single-color data. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of SAITOH, RODRIGUEZ and TRASK 
with those of UETSUKI so that 

said setting means sets a first pulse width modulation pattern when the 
following two conditions, irrespective of each other, occur 

when said first determination means determines that the printing 
mode of the printing data is not a predetermined mode that places a 
great value on thin line reproducibility, 



OR 
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when said second determination means determines that the printing 
data js to be processed as single-color data, 

In addition, it would have also been obvious to one of ordinary skill in the art at the time 
the invention was made to combine the teachings of SAITOH, RODRIGUEZ and 
TRASK with those of UETSUKI so that 

and said setting means sets a second pulse width modulation pattern . 
which achieves a smaller developer adhesion amount than the first pulse 
width modulation pattern , 

when said first determination means determines that the printing 
mode [s the predetermined mode 

and in addition, said second determination means determines that 
the printing data is not to be processed as single-color data. 

Regarding claims 3 and 6, UETSUKI does not teach, respectively, the color printing 
apparatus according to claim 2, and the control method of a color printing apparatus 
according to claim 5, 

wherein the predetermined mode is a mode for CAD data. 

As noted for claims 2 and 5, SAITOH teaches a method of determining whether the 
"printing mode" is a " predetermined mode that places a great value on thin line 
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reproducibility (i.e., a "CAD" printing mode) by means of a "driver interface"; see also, 
col. 7, lines 49 - 52. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

• NISHIKORI [US Patent 5,880,751] 

. HANEDA [US Patent 6,057,866] 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter L. Cheng whose telephone number is 571-270- 
3007. The examiner can normally be reached on MONDAY - FRIDAY, 8:30 AM - 6:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, King Y. Poon can be reached on 571-272-7440. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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